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S. Hena, N. Ismail, A. M. Isaam, A. Ahmad and S. A. BhawaniABSTRACTThe activated carbon (AC), prepared at different burn-off rates, showed a high uptake of methylene
blue. At 93% burn-off, methylene blue uptake was 620 mg/g. Adsorption capacity of microcystin-LR
onto rubber wood AC was investigated in a batch system by considering the effects of various
parameters like contact time, initial concentration, pH and temperature. Microcystin-LR removal is pH
dependent and found to be highest at pH 2.5. Increases in adsorption capacity with increase in
temperature indicate that the adsorption reaction is endothermic. Based on this study, the
thermodynamic parameters like standard Gibb’s free energy (ΔGW), standard enthalpy (ΔHW) and
standard entropy (ΔSW) were evaluated. A pseudo second order model was found to explain the
kinetics of microcystin-LR adsorption most effectively. The rate of intraparticle diffusion was also
evaluated. The Langmuir and Freundlich isotherms were used to describe the adsorption equilibrium
studies of rubber wood AC at different temperatures. The Langmuir isotherm shows better fit than
Freundlich isotherms in the temperature range studied. The results show that the rubber wood AC
can be efficiently used for the removal of microcystin-LR from water. In order to investigate the




S. Hena (corresponding author)
N. Ismail


















King Abdul Aziz University,
Jeddah,
Saudi ArabiaKey words | activated carbon, adsorption, kinetics, microcystin-LR, thermodynamics, waste wood
materialINTRODUCTIONWith increasing discharge of wastewater containing nitro-
gen and phosphorus to rivers and lakes, harmful
cyanobacteria blooms in natural waters have become a
growing environmental problem world-wide (Kaebernick &
Neilan ; Haider et al. ).
Microcystins are a family of cyclic heptapeptides hepa-
totoxins produced by several commonly occurring species
of cyanobacteria, including Microcystis, Nostoc, Anabaena
and Planktothrix (Falconer ). Microcystin-LR is the
most common Microcystis toxin found in drinking water
supplies.
Several human health problems and fatalities from
microcystins poisoning have been documented, a toxic inci-
dent involving the death of 50 people occurred in Brazil in
1996 (Pouria et al. ).Microcystins are problematic since they are chemically
stable in water (Jones & Orr ; Tsuji et al. ). The
most common method to control cyanobacterial blooms is
by dosing with copper based algaecides. While this invari-
ably destroys the blue-green cells, it is no longer
considered an effective treatment method as it promotes
blue-green tolerant species, destroys zooplankton, and
releases toxins upon cell lysis (McKnight et al. ; Jones
& Orr ). Traditional water treatment methods of coagu-
lation, flocculation, sedimentation and filtration are
ineffective at removing dissolved (extracellular) cyanotoxins
(Newcombe & Nicholson ; Grutzmacher et al. ;
Nishi et al. ). Microfiltration and ultrafiltration are ade-
quate for removing cyanobacterial cells, but not
cyanotoxins. This is due to their large pore size and high
